into the regulation mechanism of the chlorophyll and sugar accumulation in tomato 1 3 8 fruit. The expression pattern was analyzed online using the tomato gene expression 1 4 7 database (http://gbf.toulouse.inra.fr/tomexpress/www/welcomeTomExpress.php). Total RNA was extracted using a Plant RNeasy Mini kit (Qiagen). qRT-PCR was 1 4 9
carried out as described previously (Deng et al., 2012) . To construct SlARF10-GFP fusion expression vector, the forward transfected by SlARF10-GFP fusion expression vector. Transformation assays were 1 5 7 performed as described previously (Chaabouni et al., 2009 ). sample was added to 1.48 mL of 1 M acetic acid, adjusted to pH 4.5, hydrolyzed with 1 9 5 7 Units of amyloglucosidase for 45 min, and dissolved with 10 mL distilled water. One mL of dissolved samples was used for measurement of the starch content by 1 9 7 using HPLC. XBridge BEH Amide column, 3.9×5 mm i. d., 3.5 μ m). Amino acids sequences analysis was conducted to detect the domains of SlARF10. It The expression profiles of SlARF10 gene in tomato plants were analyzed by online 2 1 0 database and qRT-PCR. The database analysis revealed that SlARF10 gene is 2 1 1 expressed in all tissues tested, including roots, stems, leaves, flowers and fruits. The 2 1 2 expression level of SlARF10 gene is high in the fruit, especially in immature green, 2 1 3 mature green and breaker fruits ( Fig. 1A) . qRT-PCR analysis also showed the similar 2 1 4 expression profiles with high expression level of SlARF10 in immature green, mature involved in the development of tomato fruit. The amino acid sequence analysis found that SlARF10 has a nuclear localization 2 1 9 signal peptide. In order to verify the location of SlARF10 in nucleus, SlARF10-GFP 2 2 0 fusion protein vectors were constructed and transferred into tobacco protoplasts to SlARF10-GFP fusion protein was distributed in the nucleus ( Fig. 2A ), which 2 2 3 indicated that SlARF10 is located in the nucleus.
4
A GAL4-repsponsive reporter system in yeast was used to analyze the 2 2 5
transcriptional activity of SlARF10. The pGBKT7 plasmid contains the DNA binding that SlARF10 may be a transcriptional repressor. showed obviously lower and higher accumulation of chlorophyll content, respectively, 2 4 7 in green fruit and leaves (Fig. 4A, 4B) . Moreover, confocal laser scanning microscopy 2 4 8 was used to detect the autofluorescence of chlorophylls in pericarp of tomato fruits. The OE-SlARF10 lines had strong chlorophylls autofluorescence, whereas the 2 5 0
RNAi-SlARF10 lines had week autofluorescence in pericarp of green fruits (Fig. 4C ). Our results indicated that SlARF10 is involved in the chlorophyll accumulation and 2 5 2 regulation of SlARF10 can control the chlorophylls contents in tomato fruit. the transcripts in the fruits of RNAi-SlARF10 plants (Fig. 9 ). Analysis of the 3 0 9
promoter sequence of SlGLK1 gene found two conserved ARF binding sites, Moreover, qRT-PCR showed there is no obvious difference between the WT and 3 1 3 transgenic plants in the expression levels of DDB1 and THY5 genes (Fig. 9 ). This and decreased accumulation in the fruits of RNAi-SlARF10 plants. The phytohormone auxin regulates a wide variety of developmental processes by Strikingly, previous studies on transactivation assays have indicated that 36% of in Arabidopsis (1.7) is less than half of that in tomato (3.6) (Zouine et al., 2014) . their Aux/IAA inhibitors (Guilfoyle et al.,2007; Boer et al., 2014; Kim et al., 1997) . A function as RD (Zouine et al., 2014) , which is consistent with our speculation. The chlorophyll content, as a critical feature of unripe fruits, affects the nutritional ARFs. Previous work manifested that DR12/ARF4, a member of the tomato ARF dark-green fruit at immature stages, with significantly increased chlorophyll content, transcriptional repressor, elicits enhanced chlorophyll accumulation in tomato fruit. Arabidopsis. Chlorophyll a is initially synthesized from glutamyl-tRNAglu, and chlorophyll b is 2013). Although the underlying mechanism for auxin controlling chlorophyll 3 9 2 biosynthesis pathway remains poorly understood, we hypothesize that the function of 3 9 3
ARFs, during chlorophyll biosynthesis, is likely to regulate key gene expression such 3 9 4
as HEMA1, HEMA2, and HEMA3.The reduction of glutamyl-tRNA catalyzed by 3 9 5
glutamyl-tRNA reductase (GluTR) which is encoded by HEMA1, HEMA2, and
HEMA3, is the rate-limiting and an vital regulation step in the tetrapyrrole 3 9 7 biosynthetic pathway (Zhao et al., 2014) . SlARF10 up-regulated lines displayed dark-green fruit phenotypes in parallel with Biology 49, 557-577. 2-like transcription factor regulating tomato fruit chloroplast development.
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